Economic theory suggests that individual decisions about consumption, saving, and labor supply should be directly linked to subjective expectations about future events. This project uses panel data from the Health and Retirement Study from 1994-2008 merged to data on a number of local and high frequency macroeconomic indicators to estimate how individual expectations respond to fluctuations in the local and national macroeconomy. Our results suggest that individuals revise their expectations in response to both local and national macroeconomic fluctuations in ways that appear to make sense, and that this is stronger for respondents with higher levels of education.
I. Introduction
Economic theory suggests that individuals' decisions about consumption, saving, and labor supply should be directly linked to subjective expectations about future events. Because of this, a growing literature has emerged that examines individuals' subjective probability expectations, aided by an expanded set of household surveys that ask questions to elicit expectations of respondents. A great deal of research has been done in recent years validating these questions as predictors of future behavior. However, much less attention has been paid to how individuals form and update their expectations. Expectations of older cohorts of individuals are particularly important to examine, given the importance these expectations are likely to play in retirement planning and timing decisions that are costly to reverse.
In this project we investigate expectation formation, using data from the [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] Health and Retirement Study, linked to data on local and national macroeconomic conditions collected from a number of data sets. We look at two types of subjective expectations questions -those related to macroeconomic and policy conditions, and those related to individual-level situations such as labor supply and household wealth. We examine the relationship between demographic characteristics and these expectations. We then examine how local and national macroeconomic conditions affect retirement expectations and other subjective probability measures. We also explore whether there is heterogeneity in how individuals update their expectations in response to macroeconomic conditions by educational status. Our preliminary results suggest that respondents do revise their subjective expectations in response to local and national economic conditions in ways that generally make sense. We also find that collegeeducated individuals are more likely to make such revisions.
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II. Background
Individuals' expectations of uncertain future outcomes should be important determinants of their behavior. Because of this, a growing literature has emerged that examines individuals' subjective probability expectations. These subjective expectations, on average, appear to approximate actual mean risks in the population for a number of different measures. For example, there is a strong relationship between subjective survival probabilities and subsequent mortality rates (Hurd and McGarry, 2002; Smith et al., 2001) , expectations of retirement timing and actual retirement timing (e.g. Bernheim, 1989; Disney and Tanner, 1999; Loughran et al., 2001; and Haider and Stephens, 2007) , expected retirement savings questions and actual retirement saving (Haider and Stephens, 2006) , and expectations of job loss and actual job displacements (Stephens, 2004) . Although expectations have been found to approximate actual mean risks in the population, a great degree of variation exists in how individuals report expectations. Individual responses are often "heaped" on focal values of "0", "50", and "100" Benitez-Silva and Dwyer (2005) conduct a test of whether individual retirement age expectations are consistent with the rational expectations hypothesis. While they examine how changes in individual health and income affect expectations, they do not consider how individuals incorporate changing macroeconomic conditions. However, most of this literature does not allow for heterogeneity in the response of expectations to new information. One important exception is Delavande (2008) , which finds that schooling and knowledge and use of birth control methods significantly affect how expectations regarding contraceptive efficacy are revised.
A number of papers have tested whether, consistent with economic theory, households' behavior responds to unexpected changes in wealth (Anderson et al. (1986) ; Coile and Levine (2006 , 2009 ), Sevak (2003 , Hurd et al. (2009), Coronado and Perozek (2003) ). However, there is little guidance available to determine households' expectations and how these expectations vary over time. For example, in their recent study of the effects of unemployment, financial markets and housing markets on retirement, Coile and Levine (2009) note, "While it is plausible that expectations about house price appreciation may vary by location, we have no data to guide us on this point, so we must treat all gains or losses in all locations as (equally) unanticipated."
Given the large swings in the stock market and housing markets in recent years, it is even more important to understand how the retirement age population forms and updates their expectations.
Our paper contributes to this literature by examining the role that changing economic conditions play in the updating of expectations by individuals. In addition, we are also able to examine the extent to which individual-level heterogeneity might be important in expectations updating. While our current findings are descriptive in nature, they suggest that there is substantial heterogeneity across individuals and over time in expectations about the future economic environment. In addition, individuals seem to incorporate news about recent economic variables in their expectations. Researchers modeling labor supply or consumption effects of income shocks or other surprises could improve the precision of their estimates by incorporating heterogeneous expectations into their models.
III. Data and Analysis
We use data from the Health and Retirement Study (HRS) for the years 1994 to 2008.
The HRS is a nationally representative panel of individuals near retirement age collected by the Survey Research Center at the University of Michigan.
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In each interview year, respondents answer detailed questions about current and past labor supply, health, and other topics. A designated "financial respondent" in each household provides detailed financial information on the household, including values of various assets, such as housing, real estate, stocks, bonds, checking and savings accounts, and individual retirement accounts (IRAs), along with income. Since assets are reported at the household level and cannot be attributed to one particular spouse, we measure wealth and income at the household level and assume that households pool their resources.
A baseline set of about 12,000 individuals who were born between 1931 and 1941 (or married to someone born between 1931 and 1941) was first interviewed in 1992. Every two years, the HRS attempts to re-interview the members of this household. If a subject refuses to conduct an interview or is unreachable in one wave, the HRS continues to interview him or her in subsequent waves until the individual has died. To keep the sample representative of the population close to retirement age, the HRS adds younger cohorts to the study every six years. In this study, we include these younger cohorts once they enter the sample in 1998 and 2004.
The HRS asks a number of expectations questions in each wave. Both partners in married households are asked these questions. While many questions were not asked at the baseline interview, all questions have been asked for multiple waves, allowing us to utilize multiple responses across years for a given respondent. We examine a number of different expectation questions that can be categorized into two groups. A set of macroeconomic and public policy 2 Detailed information on the HRS data is available at http://hrsonline.isr.umich.edu/data/index.html. questions includes respondent-reported probabilities that the U.S. economy will have a major depression within the next ten years; that mutual fund shares invested in blue chip stocks will rise in value over the next year; that Social Security will become less generous; and that there will be double-digit inflation within the next ten years. A second set of questions related to individual-level situations includes respondent-reported probabilities of working full time after age 62 and 65 (asked of those respondents younger than age 61 and 64, respectively); of leaving an inheritance of $10,000; and of medical expenses using up all of the respondent's savings in the next five years. The Data Appendix provides exact wording of these expectation questions and the years in which each question was asked.
To the HRS, we merge data on monthly state unemployment rates from the Bureau of Labor Statistics, and quarterly state level house prices indices (HPI) from the Federal Housing Finance Agency (formerly the Office of Federal Housing Enterprise and Oversight (OFHEO)).
We also merge monthly stock price data from the S&P 500, monthly retail sales data, and quarterly data on job creation/loss at the state level. To do this, we exploit the fact that through restricted access, HRS makes available the month an individual respondent's interview began along with their state of residence. We use these data to estimate a series of regressions for each subjective expectation as a dependent variable. We examine the relationship between expectations and a number of different individual level demographic characteristics, including age, gender, race and Hispanic This allows us to more precisely match local and national economic conditions at the time of the interview. The fact that within a particular HRS interview year, individual households are interviewed at different times -most over a span of six months allows us greater variation with which to estimate responses. Detailed source information for these variables can be found in the Data Appendix.
3 More information is available at http://hrsonline.isr.umich.edu/rda/ ethnicity, married/partner status, and education level. We also control for both physical and mental health (whether a respondent reported poor health, whether they reported that their health had worsened in the past two years, and whether their responses to a series of mental health questions indicated poor mental health). Finally, we control for financial wealth, business wealth, housing wealth, the log of family income, and whether the respondent is a renter. Our regressions control for state fixed effects, and we compute robust standard errors.
We then add dummy variables for the year of the HRS wave to capture changes in macroeconomic conditions over time that affect all individuals nationwide. We then add the monthly and quarterly macroeconomic measures mentioned above, many which are at the local level, to test whether subjective expectations vary with local and higher frequency macroeconomic indicators. Finally, we interact some of our local economic condition variables with an indicator for college-educated, to test whether the updating of expectations by households in response to these conditions varies by education level.
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Table 1 presents summary statistics for our sample, which consists of 102,819 respondent-wave observations. Any one probability measure is reported for a subsample of this sample, due to the fact that most of the probability questions were not asked in all the waves, and that some were asked only of respondents under age 62 or 65. For all variables, we report means and standard deviations. On average, HRS respondents have relatively high expectations of the macroeconomic events they are asked about. The average probability responses for a depression and double-digit inflation are just under 50 percent, similar to the average given for an increase in stock prices. The average probability response for a less generous Social Security system is over 60 percent. The average expectation provided by those under 61 on the probability of working full time past the age of 62 is almost 50%, whereas the expected probability given for working past the age of 65 is significantly lower. The respondents have relatively high expectations of leaving a bequest of at least $10,000 (average probability 69%) and relatively low expectations of medical expenses exhausting their savings (average probability 28%).
However, these averages mask a great deal of heterogeneity of responses to these expectation questions. For example, Figure 1 graphs out the entire distribution of responses for the subjective probability of a depression in the next ten years. As was noted by Lillard and Willis (2001) , the distribution shows a significant level of heaping on "focal" responses of 0, 50, and 100, with additional heaping on probabilities divisible by 5 and 10. Figures 2-8 provide similar distributions for the remaining seven expectation questions. While all eight graphs provide evidence of heaping, there are interesting differences that emerge. The distribution of responses for the expectation of a less generous Social Security system is much more heavily distributed towards higher probabilities, while the distribution for the other macro and policy expectation questions is much more evenly distributed. The expectation questions that are less under the control of the respondents or that are more difficult to predict exhibit a greater degree of heaping on 50, consistent with research that suggests that answers of "50 percent" may reflect greater levels of uncertainty and be more similar to the meaning of a "50/50 chance" as used in daily language (e.g. Bruine de Bruin et al., 2000) The average age among our respondents is 61.7, and slightly fewer than half are male.
35% have a two year college degree or higher education, and 41% have a high school diploma as their highest degree. 16% are Black, 9% are Hispanic, and 75% are married or partnered. Over a quarter of the sample reports that they are in poor health, and 14 percent have a mental health problem. Only 17% are renters.
Summary statistics for macroeconomic variables, measured in the period (month or quarter) before a respondent was interviewed, reflect fairly typical values, such as a mean state unemployment rate of 5% and (CPI adjusted) house prices increasing just over 2 percent per year. The distribution of macroeconomic indicators is not surprising given the long panel in the sample from 1994 to 2008. While there are respondents who were interviewed when unemployment rates were much higher and the S&P 500 fell sharply, such as in the last few months of 2008, the sample period is long enough that these are not reflected in the mean or the quartiles. Table 2 presents regressions predicting subjective expectations related to macroeconomic and policy expectations. Column 1 looks at determinants of the subjective expectations of the probability that we enter a major depression in the next ten years. Older individuals have significantly lower expectations of entering a depression, as do men, married individuals, and individuals in better financial positions in terms of both income and wealth. High school graduates, blacks, renters, and those in poor and declining physical and mental health have significantly higher expectations of entering a recession.
IV. Results
Expectations of Macroeconomic and Policy Conditions
Column 2 provides similar results for the subjective probability that Social Security will become less generous. Men have higher expectations of a less generous Social Security system, as do both college and high school graduates (relative to the omitted category of high school dropouts), and those in declining physical health and with poor mental health. Blacks, Hispanics, married and partnered individuals, and renters are more optimistic about Social Security generosity. Age does not have a significant effect on this expectation.
Column 3 looks at subjective expectations that mutual fund shares invested in blue chip stocks will rise in value over the next year. Older individuals, men, college and high school graduates, and those with higher incomes and housing wealth have significantly higher expectations that stock prices will increase in the next year. Blacks and Hispanics, those in poor and declining physical and mental health, and renters have significantly lower expectations of an increase in stock prices. These patterns could reflect differential familiarity with the stock market due to demographic and educational differences in stock ownership.
Column 4 examines subjective expectations of double-digit inflation in the next ten years.
Older individuals have higher expectations (approaching statistical significance at the ten-percent level) of double-digit inflation, as do high school graduates (compared with the omitted category of dropouts), individuals in poor and declining physical and mental health, and those with higher levels of business wealth. Men, college graduates, blacks, Hispanics, and those with higher levels of financial wealth have significantly lower expectations of double-digit inflation.
The one interesting pattern of effects that emerges across the various expectation measures in Table 2 is that individuals in poor health are consistently more pessimistic about macroeconomic and policy conditions. They have higher expectations of a major depression, high inflation, a less generous Social Security system, and lower expectations of an increase in stock prices. For all other characteristics, there does not appear to be a pattern that is consistent with either a general optimism or pessimism towards the economy. Most demographic and socioeconomic characteristics are associated with higher expectations of both "positive" and "negative" economic outcomes. For example, men have lower expectations of a depression or high inflation and higher expectations of stock price increases, but also have higher expectations that Social Security will be less generous. Similar patterns hold for those with higher income. Table 3 adds year fixed effects. The reference year is always the first HRS year in which the probability measure was asked -in most cases this is 1994, but exceptions are noted in the table. The year fixed effects can be thought of as capturing the effect of annual macroeconomic conditions at the national level. In almost all cases, the year fixed effects reduce the magnitude and statistical significance of the age variables, suggesting that some of the correlation found in the previous table was due to changes over time and not age per se. The effects of most other demographic variables remain largely unchanged. There is also some evidence of an increase in pessimism with the onset of the current economic downturn. The 2008 year fixed effect suggests that, relative to the reference year of 1994, respondents reported a 21 percentage point greater probability of a major depression in ten years. Respondents also reported a slightly higher probability (one percentage point) of Social Security becoming less generous. Table 4 adds in local macroeconomic conditions and higher frequency measures.
Column 1 shows that higher state unemployment rates and a decrease in stock prices are associated with a significant increase in the expected probability of a depression in ten years. An increase in the state unemployment rate of one percentage point is associated with a 1.35 percentage point higher reported probability of depression. For stock prices, a 10% increase in the average S&P 500 closing value is associated with a 1.16 percentage point increase in reported probability of depression. Surprisingly, an increase in the house price index is also positively and significantly associated with an increased expectation of a depression. While these estimates are statistically significant, they are relatively small in magnitude.
For the expectation of a less generous Social Security system, local unemployment rates have a significant effect, with higher unemployment rates associated with a higher probability of less generous Social Security. In addition, a larger increase in retail sales prices is significantly associated with higher expectations of less generous Social Security. Again, the magnitudes are relatively small. In Column 3, we find that a monthly increase in stock prices is significantly associated with a decreased expectation of a future stock price increase. This suggests that in periods when stock prices have fallen, individuals are more likely to believe they will subsequently rise, which could be consistent with individuals believing in some degree of mean reversion in stock prices. In Column 4, we see that only an increase in job gains is significantly associated with inflation expectations, with higher job gains leading to higher expectations of double-digit inflation. Table 5 tests for the heterogeneity of the response to local macroeconomic conditions by including interactions of these variables with an indicator for being a college graduate. For college graduates, there is a stronger relationship between local economic conditions and the expected probability of a depression. The effect of an increase in the unemployment rate on the expected probability of a depression is twice the magnitude for college graduates than for respondents with lower levels of education. College graduates revise their expectations of a depression upward in response to an increase in job losses, a decrease in retail prices, and an increase in housing prices. However, college graduates are less likely to revise their expectations of a less generous Social Security system -estimated effects of job losses and stock prices only show up for the less educated respondents. Only college graduates revise their expectations of mutual fund increases upward in response to an increase in either retail prices or house prices.
And the positive and significant effect of the unemployment rate on expected inflation exists for college graduates only. This finding may be surprising given that fears of inflation are often associated with periods of low unemployment. However, these individuals did live through a period of stagflation in the 1970s where high unemployment was accompanied by high inflation, so perhaps this is reflected in their expectation formation. Table 6 presents the determinants of expectations of the individual-level situations related to labor supply and financial wealth. Column 1 looks at the expected probability of working full-time after the age of 62, among respondents younger than age 61. Older individuals are significantly less likely to expect to work after 62, as are blacks, Hispanics, married respondents, and those in poor and declining physical and mental health. Men, college and high school graduates, those with higher incomes, and renters are significantly more likely to expect to work at age 62. There does appear to be a wealth effect on expected labor supply, as those with higher financial wealth have significantly lower expectations of working past the age of 62, ceteris paribus. The results in Column 2, looking at the expected probability of working past the age of 65, among respondents younger than age 64, show exactly the same patterns.
Expectations of Personal Work and Financial Situations
Column 3 presents the determinants of the expected probability of leaving a bequest of $10,000 or more. Older individuals, men, college and high school graduates, and those with higher income and higher financial, business, and housing wealth all have higher expectations of leaving a bequest. Blacks and Hispanics, those in poor and declining physical and mental health, and renters have significantly lower expectations of leaving a bequest. Column 4 looks at expectations that medical expenses will exhaust respondent savings in the next five years. Not surprisingly, many of the characteristics that are associated with higher subjective probability of leaving a bequest are associated with lower subjective probability of exhausting their savings.
Blacks, married respondents, those in poor and declining physical and mental health, and renters are significantly more likely to expect medical expenses will exhaust their savings, while men, college graduates, and those with higher levels of income and financial and housing wealth have lower expectations of this occurring. Table 7 Table 8 adds in the local and high frequency economic conditions. In Column 1, only the house price index is significantly associated with the expected probability of working past the age of 62, with an increase in house prices slightly reducing respondents' expectations of working full time past this age. In Column 2, we see that the expectation of working past the age of 65 is more responsive to these economic conditions. A one percentage point increase in the unemployment rate is associated with about a 0.7 percentage point increase in the probability of working. A decrease in job gains has an effect of similar magnitude. The house price effect found in Column 1 also exists for the probability of working past the age of 65. Column 3 finds no significant effects of local and high frequency economic conditions on the expected probabilities of leaving a bequest. In Column 4, we see a counterintuitive, positive, though small, coefficient on changes in house prices, suggesting that when house prices rise, respondents report higher chances of medical expenses exhausting their savings. Table 9 interacts the local and high frequency economic conditions with an indicator for whether the respondent is a college graduate. Column 1 shows no heterogeneity in effects for the expected probability of working past the age of 62. However, results in Column 2 suggest that the unemployment rate effect found in the previous table is larger for less-educated individuals, while the house price effect is larger for more-educated individuals. This is consistent with the fact that college graduates are less likely to be affected by business cycle fluctuations, and more likely to be homeowners. Column 3 shows that the zero effect of house prices on bequest probabilities found in the previous table masks offsetting effects by education status. For the overall population, higher increases in house prices lead to significantly higher probabilities of leaving a bequest. However, for the college graduates, a negative and significant interaction term completely offsets this effect. In Column 4, we find that higher increases in stock prices lead to a significant decrease in the expectation of medical expenses exhausting savings, but for college graduates only.
VI. Summary
In this paper, we investigate the formation of two types of expectations -those related to macroeconomic conditions and policy, and those related to individual-level situations like labor supply and financial wealth. We find strong correlations between a number of demographic characteristics and individuals' expectations. Individuals in poor and declining physical and mental health have significantly less optimistic expectations about the macroeconomic future.
Individuals from more vulnerable socioeconomic groups have lower expected probabilities of leaving bequests and higher expected probabilities of having medical expenses use up their savings. However, they are also significantly less likely to expect to be working past age 62 or 65, which could have important implications for their economic well-being. We find evidence that suggests that HRS respondents update their expectations in response to local and high frequency macroeconomic conditions in ways that seem to make sense, and that this is stronger for respondents with higher levels of education.
In many cases, a family's future financial well-being depends on its members' ability to obtain, understand and update their expectations and resulting behavior to changes in the economic environment. Our results provide an important contribution to our understanding of how individual expectations are shaped by fluctuations in the macroeconomy. They suggest that researchers modeling how individuals alter their behavior in response to macroeconomic fluctuations could benefit from incorporating heterogeneous expectations into their models. 
Data Appendix
Health and Retirement Study Variables
The expectations variables in the HRS are based on responses to the following questions in the years specified:
What do you think are the chances that the U.S. economy will experience a major depression sometime during the next 10 years or so? (1994, 1996, 1998, 2004, 2006, 2008) By next year at this time, what is the percent chance that mutual fund shares invested in blue chip stocks like those in the Dow Jones Industrial Average will be worth more than they are today? (2002, 2004, 2006, 2008) How about the chances that congress will change Social Security so that it becomes less generous than now? (1996, 1998, 2006, 2008) And how about the chances that the U.S. economy will experience double-digit inflation sometime during the next 10 years or so? (1994, 1996, 1998, 2000) What do you think the chances are that you will be working full-time after you reach age 62? (1994, 1996, 1998, 2000, 2002, 2004, 2006, 2008) And what about the chances that you will be working full-time after you reach age 65? (1994, 1996, 1998, 2000, 2002, 2004, 2006, 2008) And what are the chances that you (and your husband/and your wife/and your partner) will leave an inheritance totaling $10,000 or more? (1994, 1996, 1998, 2000, 2002, 2004, 2006, 2008) What do you think are the chances that medical expenses will use up all your savings in the next five years? (2004, 2006, 2008) High Frequency Macroeconomic Variables:
Quarterly job gains and job losses:
Business 
